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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 17 and 18 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

The applicant does not set forth an electromagnetic radiation range wherein the 
substrate and conductive coating material is transparent. Also, the applicant fails to 
disclose which material that is transparent to the entirely to electromagnetic radiation. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

4. Claims 17 and 18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 17 and 18 fails to distinctly point out the electromagnetic radiation range 
or spectrum of which the substrate and conductive coating is transparent. The examiner 
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has interpreted the substrate and conductive coating to be transparent in the blue-light 
emission (380-495nm) of electromagnetic radiation spectrum. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) The invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-5, 7-12, and 15-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bour (EP 977,279). 

In regard to claim 1 , Bour discloses a multi-junction solar cell assembly 
comprising: a transparent substrate/sapphire (405) as shown in Figure 5 (col. 7; lines: 
32-36); a transparent conductive coating formed on the transparent substrate (405), 
said transparent conductive coating comprising gallium nitride (410) (col. 7; lines: 37-42); 
a plurality of gallium indium nitride junction layers/quantum well active region (437) 
formed successively on the transparent conductive coating (col. 8; lines: 16-19); and a 
metallization layer/electrode (450) formed on the plurality of gallium indium nitride 
junction layers (450, 440, & 435). 

With respect to claim 2, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , wherein the transparent substrate is sapphire (405) as shown 
in Figure 5 (col. 7; lines: 32-36). 
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In regard to claim 3, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , further comprising an indium nitride junction layer (440) 
formed on the plurality of gallium indium nitride junction layers/quantum well active 
region (437) between the metallization layer (460) and the plurality of gallium indium 
nitride junction layers (435) (col.8; lines: 35-39). 

With respect to claim 4, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , further comprising a gallium nitride junction layer (430) (col.8; 
lines: 32-34) formed on the transparent conductive coating (420) between the 
transparent conductive coating (420) and the plurality of gallium Indium nitride junction 
layers/quantum well active region (437) (col.8; lines; 7-10). 

In regard to claim 5, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , wherein each layer of the plurality of gallium indium nitride 
junction layers has a thickness of 1.0 microns (col.8; lines: 15-16). 

In regard to claim 7, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1, wherein each layer of the plurality of gallium indium nitride 
junction layers has a gallium content of about 70 wt% and an indium content of 30 wt% 
(col.3; lines: 9-14). 

With respect to claim 8, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , wherein each successive layer of the plurality of gallium 
indium nitride junction layers has a gallium content less than the immediately preceding 
layer of the plurality of gallium indium nitride junction layers and an indium content 
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greater than the immediately preceding layer of the plurality of gallium indium nitride 
junction layers (col. 10; lines: 7-13). 

In regard to claim 9, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , wherein each layer of the plurality of gallium indium nitride 
junction layers has a band gap of 2.7eV (col.3; lines: 5-7). 

With respect to claim 10, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , wherein each successive layer of the plurality of gallium 
indium nitride junction layers has a band gap less than the band gap of the immediately 
preceding layer of the plurality of gallium indium nitride junction layers (col.3; lines: 5- 
13). Bour teaches that GaN is 3.4eV and InN is 1 .9eV, and in order to obtain the band 
gap around 2.7eV, the In content needs to be 50%. Thereby teaching that as the In 
content decreases or increases so does the band gap energy (col.3; lines: 19-25). 

In regard to claim 1 1 , Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , wherein the transparent conductive coating comprises: a 
nucleation layer/buffer layer (310) formed on the transparent substrate; a lateral 
epitaxial overgrowth layer of gallium nitride formed nucleation layer (col. 5; lines: 40-55); 
and a defect-free gallium nitride layer formed on the lateral epitaxial overgrowth layer 
(col.6; lines: 1-6). 

With respect to claim 12, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 1 above, wherein the nucleation layer/buffer comprises: an 
aluminum nitride coating formed directly on the transparent substrate in intimate contact 
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with the transparent substrate; and a seed layer of gallium nitride formed on the 
aluminum nitride coating (col. 6; lines: 1-6). 

In regard to claim 15, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , wherein the transparent conductive coating comprises a 
gallium nitride layer (410) as shown in Figure 5 formed on the transparent substrate 
(col. 5; lines: 40-55). 

With respect to claim 16, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 , further comprising a metal current collector bus/electrode 
(460, 470 or 360,370) for receiving electrical power collected from the plurality of 
gallium indium nitride junction layers by the transparent conductive coating (col.6; lines: 
55-58). 

In regard to claim 17, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1, wherein said transparent substrate (405) /sapphire is entirely 
transparent to visible light/electromagnetic radiation (col. 5; lines; 35-37). 

With respect to claim 18, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1, wherein said transparent conductive coating (col. 5; lines: 44- 
45) is entirely transparent to violet-blue light/electromagnetic radiation (col. 3; lines: 26- 
35). 

In regard to claim 19, Bour discloses a multi-junction solar cell assembly 
comprising: a transparent substrate/sapphire (405) as shown in Figure 5 (col. 7; lines: 
32-36); a transparent conductive coating formed on the transparent substrate (405), 
said transparent conductive coating comprising gallium nitride (410) (col. 7; lines: 37-42); 
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a plurality of gallium indium nitride junction layers/quantum well active region (437) 
formed successively on the transparent conductive coating (col. 8; lines: 16-19); and a 
metallization layer/electrode (450) formed on the plurality of gallium indium nitride 
junction layers (450, 440, & 435). 

In regard to claim 20, Bour discloses a method as applied to claim 19 above, 
further comprising an indium nitride junction layer (440) formed on the plurality of 
gallium indium nitride junction layers/quantum well active region (437) between the 
metallization layer (460) and the plurality of gallium indium nitride junction layers (435) 
(col.8; lines: 35-39). 

With respect to claim 21 , Bour discloses a method as applied to claim 19 above, 
further comprising a gallium nitride junction layer (430) (col.8; lines: 32-34) formed on 
the transparent conductive coating (420) between the transparent conductive coating 
(420) and the plurality of gallium Indium nitride junction layers/quantum well active 
region (437) (col.8; lines; 7-10). 

In regard to claim 22, Bour discloses a solar cell assembly comprising: a 
transparent substrate/sapphire (405) as shown in Figure 4 (col. 7; lines: 32-36); a 
transparent conductive coating formed on the transparent substrate (405), said 
transparent conductive coating comprising gallium nitride (410) (col. 7; lines: 37-42); a 
plurality of gallium indium nitride junction layers/quantum well active region (437) 
formed successively on the transparent conductive coating (col.8; lines: 16-19); and a 
metallization layer/electrode (450) formed on the plurality of gallium indium nitride 
junction layers (450, 440, & 435). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 6, 13, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bour (EP 977,279) in view of Schetzina (6,046,464). 

With respect to claim 6, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 (Figure 5), but fails to discloses wherein each successive layer 
of the plurality of gallium indium nitride junction layers (437) has a thickness greater 
than a thickness of the immediately preceding layer of the plurality of gallium indium 
nitride junction layers (437). 

Schetzina discloses a multiple quantum well semiconductor material composed 
of InGaN and GaN layers (col. 10; lines: 36-40) and further discloses wherein each 
successive layer of the plurality of gallium indium nitride junction layers has a thickness 
greater than a thickness of the immediately preceding layer (col.7; lines: 44-49). Also, 
Schetzina teaches that the layers in the multiple quantum well (MQW) are graded 
(thickness is increased) to serve as low resistance electronic links (provide an ohmic 
contact) between the layers and the electrode and to the semiconductor device itself, 
thereby increasing the performance and efficiency (col. 10; lines: 51-56). It would have 
been obvious to one skilled in the art at the time of the invention to apply the graded 
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(increasing thickness) of the layers MQW of Schetzina to the semiconductor device of 
Bour, in order to increase the performance and efficiency of the device. 

In regard to claim 13, Bour discloses a multi-junction solar cell assembly in 
accordance with claim 1 (Figure 5), but fails to discloses a multi-junction solar cell 
assembly in accordance with claim 1, wherein the transparent conductive coating 
comprises: a plurality of alternating layers of gallium nitride and aluminum gallium 
nitride; and a plurality of quantum wells, each quantum well of the plurality of quantum 
wells formed at a corresponding interface between adjacent layers of gallium nitride and 
aluminum gallium nitride of the plurality of alternating layers of gallium nitride and 
aluminum gallium nitride. 

Schetzina discloses multiple quantum well semiconductor material composed of 
InGaN and GaN layers as shown in Figures 9A-9C (col. 10; lines: 36-40), and further 
discloses the transparent conductive coating comprises: a plurality of alternating layers 
of gallium nitride and aluminum gallium nitride (Figure 5); and a plurality of quantum 
wells (222b), each quantum well of the plurality of quantum wells formed at a 
corresponding interface between adjacent layers of gallium nitride and aluminum 
gallium nitride of the plurality of alternating layers of gallium nitride and aluminum 
gallium nitride (Figure 6A). Schetzina teaches that the energy barrier (conduction band 
offset) between the conduction bands can be eliminated by adding an intermediate 
layers that are doped and continuously graded to maintain an equilibrium Fermi energy 
level throughout the structure, thereby providing for a suitable ohmic contact (col. 13; 
lines: 1-17 and col. 5; lines: 48-55). It would have been obvious to one skilled in the art 
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at the time of the invention to apply the alternating layers of GaN and AIGaN of 
Schetzina to the semiconductor device of Bour, in order to eliminate the conduction 
band offset thereby creating a better ohmic contact within the device. 

With respect to claim 14, Bour discloses a multi-junction solar cell assembly as 
applied to claim 13 above, wherein a first gallium indium nitride junction layer (InGaN) of 
the plurality of gallium indium nitride (InGaN) (435) junction layers is formed directly on 
a last gallium nitride layer (GaN) (430) (col. 10; lines: 7-8). Bour fails to disclose the 
plurality of alternating layers of gallium nitride (GaN) and aluminum gallium nitride 
(AIGaN) in intimate contact with a plurality of InGaN layers. 

Schetzina discloses multiple quantum well semiconductor material composed of 
InGaN and GaN layers as shown in Figures 9A-9C (col. 10; lines: 36-40), and further 
discloses the plurality of alternating layers of gallium nitride and aluminum gallium 
nitride in intimate contact with the last gallium nitride layer of the plurality of alternating 
layers of gallium nitride and aluminum gallium nitride (Figure 5). Schetzina teaches that 
the energy barrier (conduction band offset) between the conduction bands of AIGaN 
and GaN in the multiple quantum wells (MQW) can be eliminated by adding an 
intermediate layers that are doped and continuously graded to maintain an equilibrium 
Fermi energy level throughout the structure, thereby providing for a better ohmic contact 
(col. 13; lines: 1-17). It would have been obvious to one skilled in the art at the time of 
the invention to apply the alternating layers of GaN and AIGaN of Schetzina applied to 
the multiple quantum wells of InGaN of Bour, in order to eliminate the conduction band 
offset thereby creating a better ohmic contact within the device. 
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5. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takayama et al. (6,521,917) in view of Bour (EP 977,279). 

With respect to claim 23, Takayama et al. discloses multi-junction solar cell 
assembly comprising: a substrate (100) having a first side and a second side opposite 
the first side; a metallization layer/electrode (140) formed on the first side of the 
substrate; a collector grid/cladding layer (105) formed on the second side of the 
substrate; a plurality of gallium indium nitride junction layers formed successively on the 
collector grid/cladding layer (105); and a glass cover/Si02 (135) on the plurality of 
multiple quantum wells as shown in Figure 7E. 

Takayama et al. fails to disclose that the multiple quantum wells are composed of 
gallium indium nitride layers. Bour discloses semiconductor device comprising: a 
transparent substrate/sapphire (405) as shown in Figure 4 (col.7; lines: 32-36); a 
transparent conductive coating formed on the transparent substrate (405), said 
transparent conductive coating comprising gallium nitride (410) (col.7; lines: 37-42); a 
plurality of gallium indium nitride junction layers/quantum well active region (437) 
formed successively on the transparent conductive coating (col. 8; lines: 16-19); and a 
metallization layer/electrode (450) formed on the plurality of gallium indium nitride 
junction layers (450) thru (435). Bour teaches that InGaN alloys span the visible 
spectrum, which will produce light in the blue region of the spectrum (col.7; lines: 7-13). 
It would have been obvious to one skilled in the art at the time of the invention to apply 
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InGaN layers MQW of Bour to the semiconductor device of Takayama et al., in order to 
span the visible spectrum, which will produce light in the blue region of the spectrum. 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asha Hall whose telephone number is 571-272-9812. 
The examiner can normally be reached on Monday-Friday 7:30-5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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